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(54) Body hair treating implement 

(57) A body hair treating implement (10) includes a 
pair of opposed and spaced comb tooth plates (3) and 
an electrical heating element which is provided between 
the comb tooth plates (3) and is brought into contact 
with body hair combed by the comb teeth of the comb 
tooth plates (3), so that when the electrical heating ele- 
ment (4) is supplied with the electrical power, the heat- 
ing element (4) generates heat to burn and cut the body 
hair in contact therewith. The opposed comb teeth of 
the opposed comb tooth plates (3) are entirely or partly 
interconnected at their tip ends in the form of an arch. 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present inventionrelatestoabody hair treating 
irn pS which can be advantageously u£ too* o 
oress unwanted body hair of arms or legs, etc.. 
before one wears a bikini. 

2. Description of the Related Art 



20 



For instance, if a cutting tool such as scissors or a 
ra J!s uTed to cut unwanted hair before one wears a 

^Jh a hair treating implement having an electrical 

asto leave around tip on the ha^ (USP 5.064.993, w 
434903 CA 2023908 or AUS 625947) 
43 Tthis hair treating implement P™' S °^ 
telly made of two comb tooth plates which ar iw** 

comb tooth plates and which is 'nco^w*Jeb<jy 

rt*h is brougM wo sMMomact ««ew» • 
in «« cats lim *• H«»«"S 

heating wire is broken, it can De repim, 



5 dement is connected by a condurtorcan us^ 
H the distance between the opposed comb -too* 

tooth plates is set in the range c* 5 to 10. The .sta 
of 5 to 10 mm permits the finger up or ui 

assembled or disassembled houses therein. 



a) an electrical contact piece which is brought into 
SZotwfth the heater cartridge attached to the 
SeTbody to supply the heating element of 
Sff Sage wS the electrical power from 

3 the heater cartridge attached to the implement 
operation switch (ON-OFF switch) for the 

Tpower source to receive the power therefrom, 
^acircurt board (electronic drcuitrx^m electric 
circuit board) tor controlling the power supply. 
35 These elements are electrically connected _to each 

Sesome and make the structure of Re implement 

45 using connecting w " °^Suertly due to the syn- 
manufacturing operation. Co ^ f ^Z uejkm the 
eroistic action or the interaction of the <=pera«ons u. 
J5 the parts or products may be reduced or the 
n^nufactoringco^ybei^sed. ^ 
so From the viewpoint of satety. n ■«<» 

heat when supplied with the electrical power is piacau 
55 SUMMARY OF THE INVENTION 

I is the primary object of the present invention to 
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provide a safe hair treating implement in which it is pos- 
sible to prevent a finger tip or other foreign member from 
entering the opposed comb tooth plates. 

Another object of the present invention is to provide 
a simple, inexpensive and high-quality hair treating 
implement in which the assembling operation of the 
parts can be standardized and no wiring operation is 
necessary, thus resulting in an increased yield of the 
parts or products and a reduced manufacturing cost. 

According to an aspect of the present invention, 
there is provided a body hair treating implement includ- 
ing a pair of opposed and spaced comb tooth plates and 
an electrical heating element which is provided between 
the comb tooth plates and is brought into contact with 
body hair combed by the comb teeth of the comb tooth 
plates, so that when the electrical heating element is 
supplied with the electrical power, the heating element 
generates heat to burn and cut the body hair in contact 
therewith, wherein the opposed comb teeth of the 
opposed comb tooth plates are entirely or partly inter- 
connected at their tip ends in the form of an arch. 

According to another aspect of the present inven- 
tion, there is provided a body hair treating implement 
including a pair of opposed and spaced comb tooth 
plates and an electrical heating element which is pro- 
vided between the comb tooth plates and is brought into 
contact with body hair combed by the comb teeth of the 
comb tooth plates, so that when the electrical heating 
element is supplied with the electrical power, the heat- 
ing element generates heat to burn and cut the body 
hair in contact therewith, wherein the comb teeth of at 
least one of the opposed comb tooth plates are entirely 
or partly bent inward at their tip ends toward the corre- 
sponding comb teeth of the other comb tooth plate. 

The comb tooth plates can be integrally formed as 
a comb tooth unit which can be detachably attached to 
an implement body. 

According to still another aspect of the present 
invention, a body hair treating implement includes an 
electrical heating element which generates heat when 
energized to burn and cut a body hair in contact there- 
with, said electrical heating element being made of a 
removable cartridge which can be detachably attached 
to an implement body, wherein electrical contact pieces 
which are brought into contact with the cartridge 
attached to the implement body to supply the electrical 
power to the electrical heating element of the removable 
cartridge from the implement body are provided on a 
circuit board to be arranged in the implement body and 
are electrically connected to an electronic circuit of the 
circuit board. 

In an embodiment, a tensing means for tensing the 
electrical heating element of the removable cartridge 
attached to the implement body is provided on a circuit 
board to be arranged in the implement body. 

In another embodiment, electrical contact pieces 
for a power supply switch to select the power supply to 
the electrical heating element of the removable car- 



tridge are provided on a circuit board to be arranged in 
the implement body and are electrically connected to an 
electronic circuit of the circuit board. 

In yet another embodiment, a power receiving con- 

s nector which can be connected to an external power 
source is provided on a circuit board to be arranged in 
the implement body and are electrically connected to an 
electronic circuit of the circuit board. 

According to another aspect of the present inven- 

10 tion, in a body hair treating implement including an elec- 
trical heating element which generates heat when 
energized to burn and cut a body hair in contact there- 
with, said electrical heating element being made of a 
removable cartridge which can be detachably attached 

15 to an implement body, at least one of a) electrical con- 
tact pieces which come into contact with the removable 
cartridge attached to the implement body to supply the 
electrical power to the electrical heating element of the 
cartridge; b) a tensing means for tensing the electrical 

20 heating element of the removable cartridge attached to 
the implement body; c) electrical switching contact 
pieces of a power supply ON-OFF switch for the electri- 
cal heating element of the removable cartridge attached 
to the implement body; and d) a power receiving con- 

25 nector which is electrically connected to an external 
power source is provided on a circuit board to be 
arranged in the implement body. 

In another aspect of the present invention, at least 
one of a) an electrode member which is adapted to sup- 

30 ply the electrical power to the electrical heating element 
of the cartridge; b) a tensing means for tensing the elec- 
trical heating element; c) electrical switching contact 
pieces of a power supply ON-OFF switch for the electri- 
cal heating element; and d) a power receiving connector 

35 which is electrically connected to an external power 
source is provided on a circuit board to be arranged in 
the implement body. 

The heating element can be a heating wire or heat- 
ing tube which directly or indirectly generates heat when 

40 energized to burn and cut the body hair in contact there- 
with. 

The electrical switching contact pieces of the power 
supply ON-OFF switch for the electrical heating element 
can be made of two elastic conductors which are sup- 

45 ported at the base ends thereof by the circuit board and 
which can be elastically deformed so that the front ends 
of the elastic conductors are brought into contact with 
each other to close a power supply circuit The elastic 
conductors are interconnected at the base ends thereof 

so and are provided with longitudinal axes extending in dif- 
ferent radial directions with respect to the intercon- 
nected base ends thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

The invention will be described below in detail with 
reference to the accompanying drawings, in which; 
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Figures 1a through 1e are a right side view, a plan 
view, a bottom view, a front elevational view and a 
back view, of a hair treating implement according to 
an embodiment of the present invention, respec- 
tively; 5 
Figure 2 is an enlarged perspective view of a comb 
tooth plate of a hair treating implement shown in 
Figs. 1a through 1e; 

Figure 3 is an enlarged cross sectional view of a 

comb tooth plate portion of a hair treating imple- 10 

ment shown in Figs. 1a through 1e; 

Figures 4a and 4b are enlarged cross sectional 

views of two different examples of a comb tooth 

plate portion of a hair treating implement; 

Figure 5 is a partial bottom view of a hair treating is 

implement according to another embodiment of the 

present invention; 

Figure 6 is an enlarged cross sectional view of a 
comb tooth plate portion of a hair treating imple- 
ment shown in Fig. 5; 20 
Figure 7 is a back view of a hair treating implement 
shown in Fig. 5; 

Figures 8a through 8c are enlarged cross sectional 
views showing three different shapes of a bent tip of 
a comb tooth plate portion of a hair treating imple- 25 
ment shown in Fig. 5; 

Figures 9a through 9e are a right side view, a plan 
view, a bottom view, a front elevational view and a 
back view, of a hair treating implement according to 
another embodiment of the present invention, 30 
respectively; 

Figure 10 is a perspective view of an implement 
body, a heater cartridge and a DC converter shown 
in Figs. 9a through 9e; 

Figure 11 is an exploded perspective view of an 35 

implement body shown in Fig. 10; 

Figure 12 is a plan view of an internal structure of 

an implement body shown in Fig. 10; 

Figures 13a and 13b are plan views of an internal 

structure of an implement body having a heater car- 40 

tridge attached thereto and an implement body in 

which a rear end of a heater cartridge is moved 

rearwardly by rotating a heater detachment lever, 

respectively; 

Figure 1 4 is a perspective view of a circuit board; 45 
Figure 15 is an exploded perspective view of a cir- 
cuit board; 

Figure 16 is an enlarged schematic plan view of two 
electrical contact pieces; 

Figure 1 7 is a perspective view of a heater cartridge so 
to be attached to an implement body; 
Figure 18 is an exploded perspective view of a 
heater cartridge; 

Figure 19 is a perspective view of a rear end of a 
heater cartridge and a metal leaf spring as a tens* ss 
ing means; 

Figure 20 is an explanatory view of a metal leaf 
spring acting on a heater cartridge; 
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Figure 21 is an explanatory view of a metal leaf 
spring acting on a heater cartridge shown in a posi- 
tion different from a position shown in Fig. 20; and, 
Figure 22 is a schematic view of a rigid rod or tubu- 
lar body as a heating element. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 (Figs. 1a through 1e) through Fig. 4 show a 
first embodiment of the present invention. 

A body hair treating implement 10 is provided with 
a hand grip 1 (shank portion), a head 2 which is inte- 
grally provided at the front end of the hand grip 1 , a pair 
of opposed right and left comb tooth plates 3, 3 which 
are provided on lateral sides of the head 2, a thin 
nichrome wire 5 which constitutes an electrical heating 
element extending in a space w defined between the 
comb tooth plates 3 and 3 in the longitudinal direction, 
and two switches 5, 5 in the form of a push button pro- 
vided on the side portions of the implement body 10 at 
the junction between the hand grip 1 and the head 2. 
The hand grip 1 is in the form of a circular cylinder or 
tube which can be easily held by an operator's one 
hand. In the illustrated embodiment, the cylindrical hand 
grip 1 defines therein a battery compartment which 
receives three SUM-2 batteries connected in series. A 
plug cap 6 is detachably attached to the rear end of the 
hand grip 1 to dose or open the battery compartment. 

A user holds the hand grip 1 with his or her one 
hand; combs the body hair using the comb teeth of the 
comb tooth plates 3, 3; brings the nichrome wire 4 as an 
electrical heating element provided between the comb 
tooth plates 3, 3 into contact with an appropriate length 
of the body hair; and depresses one or both of the push 
button switches 5 and 5 using a thumb or index finger of 
his or her hand which holds the hand grip 1 . 

Consequently, the electrical circuit (not shown) for 
the nichrome wire 4 is closed, so that the electrical 
power is supplied to the nichrome wire 4 from the batter- 
ies accommodated in the hand grip 1 . As a result, the 
nichrome wire 4 generates red-heat immediately, so 
that the body hair which is in contact with the heating 
nichrome wire 4 is burned and cut. When the switch 5 is 
released, the power supply to the nichrome wire 4 is 
interrupted, so that the temperature of the nichrome 
wire 4 is rapidly decreased. 

In the illustrated embodiment, it is possible to sup- 
ply the electrical power to the nichrome wire from a 
commercial power source through a DC converter with- 
out loading the batteries in the hand grip 1. To this end, 
the hand grip 1 is provided on the rear end thereof with 
a power receiving receptacle 7 in which an output termi- 
nal (plug) of the DC converter (not shown) can be 
inserted. Consequently, when the push button switch 5 
is depressed, the electrical power is supplied to the 
nichrome fine wire 4 provided between the opposed 
comb tooth plates 3 and 3, so that the nichrome wire 4 
generate red-heat The power supply to the nichrome 
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wire 4 is indicated by an indication lamp 8 made of a 
light emitting diode or the like. 

Since the heating element is made of a nichrome 
fine wire, the wire may be broken. If this occurs, it is 
desirable that the broken wire can be easily replaced. To s 
this end, the nichrome wire 4 is formed as a removable 
heater cartridge C (Fig. 2) which is detachably attached 
to the implement body. Thus, when the nichrome wire is 
broken, the heater cartridge C is replaced with a new 
heater cartridge. The heater cartridge C is inserted in 
the head 2 through an insertion opening 9 formed at the 
front end of the head 2. 

When the heater cartridge C is loaded in the imple- 
ment body, the heater cartridge is electrically connected 
to a power supply circuit of the implement body. The 
nichrome wire 4 extends tensely in the longitudinal 
direction of the implement body between the opposed 
comb tooth plates 3 and 3. 

A heater detachment lever 3c is actuated to move 
the heater cartridge C loaded in the implement body in 
the direction opposite the attachment (insertion) direc- 
tion, so that the grip portion of the heater cartridge C is 
protruded from the insertion opening 9. Consequently, a 
user who grasps the grip portion of the heater cartridge 
removes the same from the implement body. 

In the illustrated embodiment, the opposed comb 
tooth plates 3 and 3 are interconnected to form a gener- 
ally U-shape (in the form of an arch), so that the 
opposed comb teeth 3a, 3a are interconnected at the 
front ends thereof. 

Not only can the body hair be easily combed by the 
arch-shaped comb teeth 3a, but also a finger tip or other 
members cannot enter the space between the comb 
tooth plates 3 and 3, thus resulting in an enhanced safe- 
ness. 

In the illustrated embodiment, a comb tooth unit U 
having the opposed comb tooth plates 3, 3 with the 
comb teeth 3a, 3a interconnected at the tip ends thereof 
in the form of an arch as mentioned above is detachably 
attached to the head 2 of the implement body. 

The head 2 of the implement body is provided with 
a projection or recess (not shown) which can be 
engaged by a recess or projection provided on the 
comb tooth unit U to firmly connect the comb tooth unit 
U to the head 2. The comb tooth unit U can be detached 
from the head 2 by disengaging the projection from the 
recess. 

Alternatively it is possible to detachably attach the 
comb tooth unit U to the head 2 by means of screws, 
etc. Any detachable attachment of the comb tooth unit 
can be used. 

Owing to the detachable attachment of the comb 
tooth unit U to the head 2, the comb tooth unit U can be 
easily washed after it is detached from the head or the 
comb tooth unit can be easily replaced with a new one 
when the comb tooth is broken. 

The comb tooth plates 3 and 3 or the comb tooth 
unit U can be molded of heat-resisting plastics, ceram- 



ics, or a metal, or the like. 

For instance, the comb tooth unit U can be also 
made of a thin metal plate which is punched so as to 
have a number of parallel slits and which is thereafter 
bent into U-shape. It is possible to provide a guide rail 
for the heater cartridge on the inner surface of the comb 
tooth unit U. 

The shape of the comb teeth can be optionally 
designed. Figs. 4a and 4b show two different shapes of 
the arch comb teeth by way of example. 

It is possible to provide arch comb tooth plates 
whose comb teeth are partly or alternately intercon- 
nected. 

Figs. 5 through 8 show a second embodiment of the 
present invention. 

In this embodiment, all the comb teeth 3a and 3a of 
the opposed comb tooth plates 3 and 3 are bent inward 
at the front ends. The distance between the opposed 
bent front ends of the comb teeth 3a and 3a is in the 
range of 0.5 to 1 mm. 

Other structure of the hair treating implement in the 
second embodiment is the same as that of the first 
embodiment. 

In the second embodiment, not only can the body 
hair be smoothly combed by the comb teeth 3a and 3a 
of the opposed comb tooth plates 3 and 3, but also no 
finger tip or no other foreign member can enter the small 
space defined between the opposed tips of the comb 
teeth 3a and 3a that are bent inward toward each other. 
Thus, a safe hair treatment implement can be realized. 

The shape of the bent ends of the comb teeth 3a, 
3a can be optionally designed. Figs. 8a through 8c 
show three different shapes of the bent ends of the 
comb teeth by way of example. As can be seen in Figs. 
8b or 8c, it is possible to bent inward only one of the 
opposed comb teeth 3a, 3a. 

It is also possible to bent inward only some of the 
comb teeth of one of the opposed comb tooth plates 3, 
3 toward the other comb teeth. Alternatively, it is possi- 
ble to combine the arch comb teeth in the first embodi- 
ment and the comb teeth in the second embodiment. 

As can be understood from the above discussion, 
according to the present embodiments, in a hair treating 
implement in which the two comb tooth plates are 
spaced and opposed, and the heating element is pro- 
vided between the comb tooth plates to come into con- 
tact with the hair combed by and placed between the 
adjacent comb teeth, when the heating element is sup- 
plied with the electrical power, it generates red-heat to 
burn and cut the body hair in contact therewith. 

In an embodiment, the tips of all or some of the 
opposed comb teeth are interconnected in the form of 
an arch, and hence not only can the body hair be 
smoothly combed but also the finger tip or other mem- 
bers cannot enter the space between the opposed 
comb plates. Thus, a safe hair treating implement can 
be obtained. 

In another embodiment, the tips of all or some of 
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the comb teeth of at least one of the opposed comb 
plates are bent inward toward the corresponding comb 
teeth. Consequently, the body hair can be smoothly 
combed and it is possible to prevent the finger tip or 
other foreign members from entering a space defined 
between the opposed comb plates. Thus, a safe hair 
treating implement can be obtained. 

In an embodiment, the comb tooth portion having 
two opposed comb tooth plates is formed as a remova- 
ble comb tooth unit which can be detachably attached to 
the implement body. Consequently, not only can the 
comb tooth unit be easily washed when it is detached 
from the implement body, but also if the comb tooth is 
broken, the comb tooth unit can be easily and econom- 
ically replaced with a new unit. 

Still another embodiment of the present invention 
will be discussed below with reference to Figs. 9 
through 22. 

(1) Basic Structure of the Hair Treating Implement 

An outer shell 1 1 of the hollow implement body 1 1 
is molded of heat-resisting plastics, such as ABS resin, 
polycarbonate resin or delrin resin. The outer shell 1 1 is 
composed of a pair of right and left comb tooth plates 
11a, 11a which are bent inward at the front ends as in 
the first embodiment. The distance between the 
opposed bent front ends of the comb teeth 1 1 a and 1 1 a 
is, for example, in the range of 0.5 to 1 mm. A hand grip 
11b is formed integral with the rear end of the comb 
tooth plate 11a. and a plug cap 11c is provided at the 
rear ends of the hand grips 11b. 

A circuit board 12 which will be discussed below in 
item (2) is incorporated in the implement body 1 1 . 

A heater cartridge 13 is inserted in the implement 
body 1 1 and between the comb tooth plates 1 1a, 1 1a at 
the front end thereof. The heater cartridge 1 3 will be dis- 
cussed hereinafter in item (3). 

In the illustrated embodiment, the outer shell 1 1 is 
split into two halves which can be connected or discon- 
nected and which are each provided with the comb 
tooth plate 11a and the split hand grip portion 11b, as 
shown in Fig. 1 1 . The two halves of the outer shell are 
interconnected by the plug cap 1 1c at the rear end of 
the hand grip 11b. 

The hand grip 1 1 b is in the form of a hollow cylindri- 
cal shank of appropriate diameter so as to provide a 
good feeling upon grasping. The plug cap 11c provided 
at the rear end of the hand grip 11b forms a part of the 
grip portion. 

The plug cap 1 1c is provided on the rear end sur- 
face thereof with an insertion opening (connector hole) 
1 1d in which the plug (power supply connector) 14c of 
the DC converter (Fig. 10) 14 is inserted. 

There are two switch buttons 1 1 e. 1 1 e provided on 
the opposite sides of the implement body 1 1 in the vicin- 
ity of the base end of the hand grip. The switch buttons 
11e are internally fitted in corresponding through holes 



1 1f, 1 1f formed in the two shell halves 1 1 , as shown in 
Fig. 1 1 . The switch buttons 1 1 e are each provided with 
a flange 1 1 j at the base end thereof, that is adapted to 
prevent the switch buttons 1 1 e from accidentally coming 

5 out of the through holes. 

A transparent cover 11 g is attached to an indication 
lamp opening 1 1h (Fig. 1 1) formed at the front end sur- 
face of the implement body 11. A heater cartridge 
detachment lever 1 1i is provided in the lower surface of 

w the implement body 1 1 adjacent the base end of the 
hand grip. 

In Fig. 10, the input plug 14a of the DC converter 14 
is inserted in and connected to the receptacle (not 
shown) of the commercial power source (AC 100V), and 

is the output plug 14c of the DC converter 14 is inserted in 
and connected to the connector hole 1 1d of the plug cap 
11c. Consequently, the power is supplied to the imple- 
ment body 1 1 from the external power source. The DC 
converter 14 and the output plug 14c are connected by 

20 an extension cord 14b. The heater cartridge 13 is 
inserted between the comb plates 11a, 11a from the 
front end of the comb tooth plates. In this state, when 
the switch buttons 1 1 e are depressed, the power supply 
circuit of the circuit board 1 2 is closed so that the power 

25 is supplied to the tensed nichrome wire 13a of the 
heater cartridge 13 as an electric heating element, so 
that the nichrome wire 13a generates red-heat. 

A user holds the hand grip 1 1 with his or her hand; 
combs the body hair using the comb teeth of the comb 

30 tooth plates 11a; brings the nichrome wire 13a of the 
heater cartridge 13 between the comb tooth plates 11a 
into contact with the body hair; and depresses the push 
button switches 1 1 e using a thumb and an index finger 
of his or her hand which grasps the hand grip 11b. Con- 

35 sequent! y, the nichrome wire 13a generates red-heat. 
As a result, the body hair in contact with the nichrome 
wire 13a is burned and cut. The tips of the burned and 
cut hair are not sharp but round, unlike those sheared 
by a cutting tool. Thus, the drawbacks caused when the 

40 hair is sheared by a conventional cutter can be elimi- 
nated in the present embodiment. 

The heating nichrome wire 13a is protected by the 
comb tooth plates 11a on opposite sides of the 
nichrome wire 13a, and hence there is no fear that the 

45 nichrome wire 1 3a directly contacts with the user's skin. 

(2) Circuit Board 12 and Assembling of the Implement 
Body 10 

so The circuit board 12 will be explained below with 
reference to Figs. 14 and 15. The circuit board 12 is 
adapted to control the power supply to the nichrome fine 
wire 13a as an electrical heating element. 

In the illustrated embodiment, the circuit board 12 is 

55 made of a printed circuit board having a predetermined 
shape of an insulated planar substrate which is pro- 
vided thereon with a predetermined conductor pattern. 
Electric elements 100 (transistors, diodes, resistors, 
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tallowing electric functions. 

are continuously depresses 1 f the 

power is supplied to the nicnrom 

light emitting diode (LED) iui 
lamp. 

•w* nrevent an overheating of the 
It is possible to prevem * . 

function. 1M „ M indication lamp in 

The light emitting diode 101 

atfrefr0rt ^Ta'^^' *"»* 
11h is covered by a ™ n *P» , ^n be viewed. 

lowing elements. 



. . torl oiaces 12a. 12a whi* come 

a) ^^hleheateTcSdgeiaattachedto 
into comact with the hea er ca a ^ 

the implement body 11 to supW 
power to the nichrome wire 13a ot tne nea 

power supply ON-OFFwmcn 
^3a of the heater cartridge 13 attacneo 
implement body 1 1 ; and . ( . 

Dower receiving connectors 12s ana e 
iSTnnSted to the external power source. 



. ^lar* nieces 12a, 12a are made of 
The electrical contact pieces^ base 
punched metal leaf spnng^ wh^arehe« ^ 
ends thereof between insuteWB t0 ^ s ide 
iting washers ^■^•^SSJ-.i* 

base ends ^J^^^Sen the con- 

tact pieces 12a. 12a are iwjw and 
the inwardly bent termmals formed in 

dWed 12 % 12a 

ushers 12d are ^J^^ ^y are molded 
material. In the illustrated embodiment, mey 
ofpolycanoonateptetics- , astically brought 

The contact pieces^ 12a. ^ portions of 

into contact at their J£ jnjjj* body 

25 cat connection therebetweea 

The leaf spring 12h i prajwa 12isperp en- 
whichthefrorrte^12k^earc ^ ^ be 

a movable support (rear s^ate 132) an* 

13a cjMJ » *5S 2iSS»»eafspring 
implement body 11 J^JJJ force to the nichrome 
« i2h to provide a sufficient tensile wee 

wire 13a. ^ limited to the leaf 

The tensing ^j^t'^ be of any 
spring in the illustrated embodiment am 

other type of springs. nieces (elastic con- 

ductors) 12m. 12m of Jhe PW^J' ^ contact 
are formed by punching a i mete lehe* ' 
pieces 12m. 12m are placec on Jgjj" ^ e ^ 
drcuit board 12 and are ^^n ^«ebent 

so ^^^S 12 ^elt termmals 
inward toward the arc^boaro correspon ding 



7 



13 



EP0888 733A2 



14 



formed in the circuit board 12. The front ends 12q, 12q 
are spaced in a free state, so that the power supply cir- 
cuit of the circuit board 1 2 is open (i.e., the power supply 
circuit is OFF). 

The front ends of the central rod portions 1 1j, 11j s 
(Fig. 11) provided in the switch buttons 11e, 11e are in 
soft contact with the neck portions (base portions of the 
front ends 1 2p) of the contact pieces 1 2m, 1 2m, respec- 
tively. Therefore, when the switch buttons 11 e are 
depressed by operator's fingers, the contact pieces 
12m, 12m are elastically deformed close to each other 
by the front ends of the rod portions 1 1j, 11j. Conse- 
quently, the contact pieces 12m, 12m are brought into 
contact with each other at the front ends 12p, 12p, so 
that the power supply circuit of the circuit board 12 is 
closed (turned ON), if the switch buttons 11e are 
released, the contact pieces 12m. 12m are returned to 
the initial position due to the elastic restoring force, so 
that the front ends 12p, 12p are disconnected from one 
another. Thus, the electronic circuit of the circuit board 
12 is turned OFF. 

Since the contact pieces 12m, 12m are connected 
to each other at the front ends 12p thereof to close the 
power supply circuit when any one (or both) of the push 
button switches 1 1e, 1 1e is depressed, it is not neces- 
sary for the operator to focus his or her attention upon 
selection of the push button switches 1 1 e, 1 1 e. 

In the illustrated embodiment, as may be seen in 
Fig. 16, the contact pieces 12m, 12m are attached to 
the circuit board 12 in such a way that the longitudinal 
center axes 0-0 of the contact pieces define a prede- 
termined angle, i.e., extend in different radial directions 
with respect to the front ends I2p of the contact pieces. 
With this arrangement, the durability of the switches 
which are repetitively turned ON and OFF can be 
enhanced. 

The shape and the mounting mechanism of the 
push button switches 1 1e, 1 1e or the electrical contact 
pieces 12m, 12m are not limited to those in the illus- 
trated embodiment. 

The power receiving connectors 12s and 12t which 
can be electrically connected to the external power 
source are respectively made of a pin electrode 12s 
which extends outward from the rear end 12u of the cir- 
cuit board 12 and a pair of parallel leaf spring electrodes 
12t, 12t provided on opposite sides of the pin electrode 
12s. The pin electrode 12s is soldered and secured at 
its base end to the circuit board 12 and is electrically 
connected to the electronic circuit of the circuit board. 

The connectors 12s and 12t are placed in the con- 
nector hole 1 1d formed at the rear end of the plug cap 
1 1c when the implement body is assembled. When the 
output plug 14c of the DC converter 14 (Fig. 10) is 
inserted in the connector hole 11d, the pin electrode 
12s is fitted in the inner cylindrical electrode of the out- 
put plug 1 4c and the leaf spring electrodes 1 2t are elas- 
tically brought into contact with the outer cylindrical 
electrode surface of the output plug 14c. Thus, the elec- 



trical power can be supplied to the implement body 1 1 
from the external power source. 

The shape and structure, etc., of the connectors 
12s and 12t which can be electrically connected to the 
external power source are not limited to those in the 
illustrated embodiment. 

The assembling operation of the implement body 
1 1 will be discussed below with reference to Fig. 1 1 . 

1) The heater cartridge removing lever 1 1 i is rotata- 
bly attached to one (first outer shell half) of the two 
halves of the outer shell of the implement body by 
fitting the post 1 1k provided on the outer shell half 
into the shaft hole formed in the heater removing 
lever 1 1i. Thereafter, the coil spring 1 1 p is provided 
between a spring abutment pin 11m provided on 
the outer shell half and a spring abutment pin I1n 
provided on the lever 11 i. Consequently, the lever 
11 i is continuously biased to rotate in the counter- 
clockwise direction in Fig. 12 about the axis of the 
post 1 1 k due to the spring force of the coil spring 
lip. The switch button 1 1 e is internally fitted in the 
through hole 1 1f for the switch button formed in the 
outer shell half. 

2) The circuit board 12 which is provided thereon 
with the above-mentioned components a) through 
d), i.e., 12a, 12a, 12h, 12m, 12m, 12s and 12t is 
placed on the outer shell half which is provided 
thereon with the lever 1 1 i and the switch button 1 1 e 
so that positioning members 12v, 12v provided on 
the circuit board 12 are engaged in corresponding 
positioning members 11q provided on the outer 
shell half. 

3) The other outer shell half (second outer shell 
half) which is provided with the switch button 1 1 e 
internally fitted in the through hole 1lf thereof is 
superimposed on the first outer shell half which is 
provided thereon with the lever 1 1 i, the switch but- 
ton 1 1 e and the circuit board 12, so that the hooks 
1 1 r provided on the second outer shell half are 
engaged by corresponding engaging members 11s 
provided on the first outer shell half. Thereafter, the 
two halves 1 1 are integrally connected by a fasten- 
ing screw 1 11 As shown in Fig. 1 1 , a screw inser- 
tion hole 11u is formed in the second outer shell 
half and a threaded hole 11v is formed in the first 
outer shell half, so that the screw lit can be 
screwed in the threaded hole 1 1 v through the inser- 
tion hole 11u. 

4) The plug cap 1 1c is fitted to the rear end of the 
hand grip 11b constituted by the two outer shell 
halves. In the illustrated embodiment the plug cap 
11c can be detachably attached to the rear end of 
the hand grip 1 1b by means of a bayonet connector 
(combination of a groove and a projection). The 
transparent cover 11 g is attached to the indication 
lamp window 1 1 h formed at the front end surface of 
the assembly of the two halves to cover the same. 
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in the illustrated embedment, ■ 
11« is attached to the second outer shell half o cover 
he headof the screw 11t inserted in the mserton hole 
t oTJe second outer shell half, so thatthe head of 
the screw 1 n which would be otherw.se exposed to the 
outside cannot be seen from outside. 

The assembling of the implement body 11 • com- 
Dieted by the assembling operations 1) through 4). 

mustoe electrical contact pieces 12a. 12a which 
are aSed to supply the power to the electrical heating 
eSmert m the tensing spring 12h for tensmg the 
Sal heating element, the electrical swrtchmg con- 
tect pSes 1 V 1 2m for switching the power supply to 
SeEcal heating element, the power receding i con- 
nectore 12s and 12t which can be connected to the 
exttna. pcLr source are provided on the droit board 
S be arranged in the implement body. Consequently, 
toe S board 12 is arranged in the implemerrt 
alt the above mentioned components. i.e., the 
SSiS. contact pieces 12a. 12a. the tensing , means 
?2h. the electrical pitching ^ ^ 
and the power receiving connectors 12s and 12t can De 
am^edtSther in the implement body. Therefore no 

internal components is necessary. Also, there is no w.r 

Namely, the assembling operation or the wiring 
operation can be simplified, and thus not on* can Je 
yield of the parts or products be incased, but also the 
manufacture cost can be reduced. Consequent ,** 
^quality and inexpensive products can be produced. 

(3) Heater Cartridge 13 



The heater cartridge 13 will be discussed below, 
chiefly referring to Figs. 17 through 21 . 

L may be seen in Fig. 18. *e heater^dge 13 
isessentially comprised of front and rear substrates 131 
S which are' split by a V-shaped line substa^ 
at the center portion and which are made of an longrtu 
dtafly elongated plate of an insulating material, con- 
US pattern layers (Cu) 133, 134. 135, 136 formed on 
£S5S2 substrates 131 and 132. « , e.ectoo, 
heating element (nichromef.ne w.re of 0.1 to 0.14 -tm0 
in the illustrated embodiment) 13a which extends 
between the downward projection 137prov,ded on je 
Sont substrate 131 at the front end thereof and the 
downward projects 138provided on 
132 at the rear end thereof, and elongated side plates 
39 and 140 that extend in the longitudinal direction to 
SSSri rear substrates 131 and 132ther*e- 
Seen and that have a generally L-shape crossserton^ 
The front substrate 131 ismadeof apnrtedarourt 
board which is provided with the conductor pattern ay 
SfsTand i34thatlieonthesubstant>aJtyen.rer,g^ 
Jdesudace thereof and on toe proiect.on137rf^eft 
side surface, respectively. The rear substrate 132is 
made of a printed circuit board which is provided wrth 



toe conductor pattern layers 135 and 1 36 that he on toe 
entire left s«e surface toer^ando, tbe 
projection 138 of the rights.de surface, respec* vely 
The front substrate 131 and toe lefl I •* plate139 
s are interconnected by caulking *J"™?!™£ 
»horooi Likewise, toe front substrate 131 ana 
I nfhtSate^e interconnected by caulking a 

Lbstrate131 and the left and nght srfe ptetes 139 and 

In toe illustrated embodiment, the left and ngm sioe 

nJ! 139 and 140 are made of a metal plate such as 
plates 139 ana ™ « f metel 

iron and the pins 141 and 142 are . 14Q 

To prevent the left and right side plates 139 and vw 
t5 from being electrically interconnected through toe pins 
141 arri142,toerightsideplate140 I sprovriedwtoa 

^ p7n receiving hole 143 so that the p ,14 wh ch 
secures toefront substrate 131 ^SSuSZ 
does not contact with the right side plate 140. bkew.se. 
on S side plate 139 is provided with a large pin recew- 
Z lw.M the pin 1 42 which secures toe front 
SSTsH. toe right side 
tact with toe left side plate 139. ■ the ^""J* 
la 140 or the pins 141 and 142 are made of amnsulat 
« * material, toe large diameter pin recewng holes 143 
and 144 are unnecessary- . 

The rear substrate 132. and the left and right side 
olates 139 and 140 are secured by means of a single 
CZin 145. The rear, ^strata 132is rotate « 
30 opposite directions (up and down) about the pm 
Sween toe left and right side plates IX 

The nichrome wire 13a is wound at its front and rear 
erds^Tefromproje^onlSToftoefromsubsto^ 
S and the rear projection 138 of toe rear substrate 
35 S CeSively and tensely extends therebe^eeoln 
embodiment, the effective length of the 

due to toe tensile force of toe nichromej m iaM«J 
„ t0 rotate in the counterclockwee direction 

" SUin^Tg. 20 abouttoe ^ated Pin 145^ 
quently. toe upper oblique surface of toe V^onvex 
«L oed fron t end of toe rear substrate 132 is presseo 
3£ toe ^er ot**ue surface of the conesp^ng 
« vfecess shaped rear end of toe front substrate 131 

imolement body 11 are provided, on toe inner walls of 
STpSns thereof, with guide grooves! Ix. 11x 
50 S in the .ongrtudir^W^gu^e 
projections 146 and 147 provided on the left and r^rt 
c-,h« niates 139 and 140 of toe heater cartridge 13 can 
S sS fSdin the conesponding guide grooves 

theater ^n^SSS^ 



55 



The heater cannoge 10 » , 
comb tooth plates 11a. 11aatthefrortend o^ejmp!e 
mem body 1 1 , with toe front substrate 131 located for- 
S During toe insertion, toe guide projections 146 
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and 146 are slid in the corresponding guide grooves 

pieces 12a, 12a provweu con ductor pattern 

brought into press-contart^ the JjWJ^ 

"SSL end 12j of the metal W spring 12h as a 

13 „ mounted to the implemerttbody ^JJJ 
v^re 13a extends Mj £jwj "> ,?J!l!«n 
rnmh teeth ol the comb tooth plates l ia anu « 
S ^ftith plates 11a, 11. that are spaced from 
one another at a dtetanceV. ^ ^ 

=SE£S3« 

„») rear ptaeaons «LI"JJi-Mi so *«1 »• 



« *. heater cartridge from the space between 
iSge 13 can be inserted in the implement body. 



5 (Other Operations) 



The circuit board 12 is not limited to a printed circuit 
The electric heating element 13a ■ in me 

surface «<th an nsulaWi ^ ' jn the insulator 
The core 13aa e inserted or ernoeaa e 

W re 13aa extendo^ru , ectrode5 . The 

source, in which thepwerissuw ^ 

. « wwy ««*>»» " " K,w ™" ed 

circutt board, the contact pieces car. d 
55 implement body togetterw^ the ^ 
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operation is needed in the manufacturing process of the 
hair treating implement. This effect is the same as that 
expected from the printed circuit board. 

Since the tensing means for tensing the heating 
element of the heater cartridge attached to the imple- 5 
ment body is attached to the circuit board arranged in 
the implement body, the tensing means can be auto- 
matically arranged in the implement body when the cir- 
cuit board is arranged in the implement body. 

Consequently, no separate placement of the tens- 10 
ing means is necessary. Hence, there is no fear that the 
tensile force by the tensing means is weakened due to a 
placement error. Furthermore, assembling operation 
can be simplified. This effect is also equivalent to that of 
the printed circuit board. is 

Since the electrical contact pieces for the ON-OFF 
switches for switching the power supply to the heater 
cartridge attached to the implement body is attached to 
the circuit board arranged in the implement body and is 
electrically connected to the electronic circuit of the cir- 20 
cuit board, the contact pieces can be automatically 
arranged in the implement body when the circuit board 
is arranged in the implement body. 

Consequently, no separate placement or wiring of 
the electrical contact pieces for the Of^OFF switches is 25 
necessary. Hence, there is no fear of a wiring error. Fur- 
thermore, no wiring operation is needed in the manufac- 
turing process of the hair treating implement. In the prior 
art, the switch provided on the substrate or circuit board 
is used, but the contact pieces for the switch are not pro- 30 
vided on the circuit board or substrate. The number of 
the manufacturing process and the number of the com- 
ponents can be reduced in the present invention. 

Since the power receiving connector which can be 
electrically connected to the external power source is 35 
attached to the circuit board arranged in the implement 
body and is electrically connected to the electronic cir- 
cuit of the circuit board, the power receiving connector 
can be automatically arranged in the implement body 
when the circuit board is arranged in the implement 40 
body. 

Consequently, no separate placement or wiring of 
the power receiving connector is necessary. Hence, 
there is no fear of a wiring error. Furthermore, no wiring 
operation is needed in the manufacturing process of the 45 
hair treating implement. In the prior art, the connector 
provided on the substrate or circuit board is used, but 
the contact pieces for the connector are not provided on 
the circuit board or substrate. The number of the manu- 
facturing process and the number of the components so 
can be reduced in the present embodiment 

In the present embodiment, the electrical contact 
pieces which are adapted to supply the power to the 
electrical heating element, the tensing means for tens- 
ing the electrical heating element the electrical switch- 55 
ing contact pieces for switching the power supply to the 
electrical heating element, and the power receiving con- 
nectors which can be connected to the external power 



source are provided on the circuit board to be arranged 
in the implement body. Consequently, when the circuit 
board is arranged in the implement body, all the above 
mentioned components can be arranged together in the 
implement body. Therefore, no individual placement or 
wiring of the internal components is necessary. Also, 
there is no wiring error. 

The present invention is not limited to a hair treating 
implement using a detachable heater cartridge having 
an electric heating element and can be applied to a hair 
treating implement having a built-in heating element 

According to the present invention, the assembling 
operation or the wiring operation can be simplified or 
eliminated, and thus not only can the yield of the parts 
or products be increased, but also the manufacturing 
cost can be reduced. Consequently, the high quality and 
inexpensive products can be produced. 

Claims 

1. A body hair treating implement including a pair of 
opposed and spaced comb tooth plates and an 
electrical heating element which is provided 
between the comb tooth plates and is brought into 
contact with body hair combed by the comb teeth of 
the comb tooth plates, so that when the electrical 
heating element is supplied with the electrical 
power, the heating element generates heat to burn 
and cut the body hair in contact therewith, wherein 
the opposed comb teeth of the opposed comb tooth 
plates are entirely or partly interconnected at their 
tip ends in the form of an arch. 

2. A body hair treating implement including a pair of 
opposed and spaced comb tooth plates and an 
electrical heating element which is provided 
between the comb tooth plates and is brought into 
contact with body hair combed by the comb teeth of 
the comb tooth plates, so that when the electrical 
heating element is supplied with the electrical 
power, the heating element generates heat to burn 
and cut the body hair in contact therewith, wherein 
the comb teeth of at least one of the opposed comb 
tooth plates are entirely or partly bent inward at 
their tip ends toward the corresponding comb teeth 
of the other comb tooth plate. 

3. A body hair treating implement according to claim 

1, wherein said comb tooth plates are integrally 
formed as a comb tooth unit which can be detacha- 
bly attached to an implement body. 

4. A body hair treating implement according to claim 

2, wherein distance between tip ends of said pair of 
comb tooth plates are being set between 0.5 - 1 .0 
mm. 

5. A body hair treating implement including an electri- 
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cal heating element which generates heat when 
energized to burn and cut a body hair in contact 
therewith, said electrical heating element being 
made of a removable cartridge which can be 
detachably attached to an implement body, wherein 5 
electrical contact pieces which are brought into 
contact with the cartridge attached to the imple- 
ment body to supply the electrical power to the 
electrical heating element of the removable car- 
tridge from the implement body are provided on a 10 
circuit board to be arranged in the implement body 
and are electrically connected to an electronic cir- 
cuit of the circuit board. 

6. A body hair treating implement including an electri- is 
cal heating element which generates heat when 
energized to burn and cut a body hair in contact 
therewith, said electrical heating element being 
made of a removable cartridge which can be 
detachably attached to an implement body, wherein 20 
a tensing spring for tensing the electrical heating 
element of the removable cartridge attached to the 
implement body is provided on a circuit board to be 
arranged in the implement body. 

25 

7. A body hair treating implement including an electri- 
cal heating element which generates heat when 
energized to burn and cut a body hair in contact 
therewith, said electrical heating element being 
made of a removable cartridge which can be 30 
detachably attached to an implement body, wherein 
electrical contact pieces for a power supply switch 

to select the power supply to the electrical heating 
element of the removable cartridge are provided on 
a circuit board to be arranged in the implement 35 
body and are electrically connected to an electronic 
circuit of the circuit board. 

8. A body hair treating implement including an electri- 
cal heating element which generates heat when 40 
energized to burn and cut a body hair in contact 
therewith, said electrical heating element being 
made of a removable cartridge which can be 
detachably attached to an implement body, wherein 

a power receiving connector which can be con- as 
nected to an external power source is provided on a 
circuit board to be arranged in the implement body 
and are electrically connected to an electronic cir- 
cuit of the circuit board. 

so 

9. A body hair treating implement including an electri- 
cal heating element which generates heat when 
energized to burn and cut a body hair in contact 
therewith, said electrical heating element being 
made of a removable cartridge which can be ss 
detachably attached to an implement body, wherein 

at least one of the following features a), b), c) and d) 
is provided on a circuit board to be arranged in the 



implement body: 

a) electrical contact pieces which come into 
contact with the removable cartridge attached 
to the implement body to supply the electrical 
power to the electrical heating element of the 
cartridge; 

b) a tensing spring for tensing the electrical 
heating element of the removable cartridge 
attached to the implement body; 

c) electrical switching contact pieces of a 
power supply ON-OFF switch for the electrical 
heating element of the removable cartridge 
attached to the implement body; and 

d) a power receiving connector which is electri- 
cally connected to an external power source. 

10. A body hair treating implement including an electri- 
cal heating element which generates heat when 
energized to burn and cut a body hair in contact 
therewith, wherein at least one of the following fea- 
tures a), b), c) and d) is provided on a circuit board 
to be arranged in the implement body: 

a) an electrode member which is adapted to 
supply the electrical power to the electrical 
heating element of the cartridge; 

b) a tensing spring for tensing the electrical 
heating element; 

c) electrical switching contact pieces of a 
power supply ON-OFF switch for the electrical 
heating element; and 

d) a power receiving connector which is electri- 
cally connected to an external power source. 

1 1 . A body hair treating implement according to anyone 
of claims 5 to 9, wherein said electrical heating ele- 
ment is a heating wire or heating tube which directly 
or indirectly generates heat when energized to burn 
and cut the body hair in contact therewith. 

12. A body hair treating implement according to claim 
7, 9 or 1 1 , wherein said electrical switching contact 
pieces of the power supply ON-OFF switch for the 
electrical heating element are made of two elastic 
conductors which are supported at the base ends 
thereof by the circuit board and which can be elas- 
tically deformed so that the front ends of the elastic 
conductors are brought into contact with each other 
to close a power supply circuit, said elastic conduc- 
tors being interconnected at the base ends thereof 
and being provided with longitudinal axes extending 
in different radial directions with respect to the inter- 
connected base ends thereof. 



12 



EP0888733A2 




13 



EP 0 888 733 A2 




EP 0 888 733 A2 




15 



EP0 888 733 A2 



Fig, 5 
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Fig. 6 
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Fig. 7a 
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Fig. 11 
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Fig. 13a 
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Fig. 13b 
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Fig. 16 
22. 
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Fig. 19 




Fig. 21 

132 12h 12 j 




133 131 140 141 143 



147 



137 



28 



EP0 888 733 A2 



Fig. 22 
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